Structure-function relationships of phosphatidylinositol transfer proteins: involvement of phosphorylation sites.
The mammalian low molecular weight phosphatidylinositol transfer proteins: PI-TPalpha and PI-TPbeta are extremely well conserved and highly homologous. Surprisingly, the two proteins clearly show different cellular localizations and display contrary physiological functions. Phosphorylation of the proteins might be the regulatory factor to ensure the selective cellular functions. A major difference between PI-TPalpha and PI-TPbeta is the capacity of PI-TPbeta to bind and transfer sphingomyelin (SM) in vivo. This activity is correlated with phosphorylation of Ser262, which is only present in PI-TPbeta. Structural aspects of phosphorylation sites of PI-TPs are analyzed in order to find an explanation for the functional data. We propose that phosphorylation of one serine residue (Ser165/166) in both PI-TPalpha and PI-TPbeta is involved in the regulation of membrane binding of all PI-TPs and that phosphorylation of the unique Ser262 in PI-TPbeta-like proteins ensures the right cellular localization of PI-TPbetas that is necessary for the specific activity at the Golgi membrane.